Disposable magnetic DNA sensors for the determination at the attomolar level of a specific enterobacteriaceae family gene.
Disposable magnetic DNA sensors using an enzyme-amplified strategy for the specific detection of a gene related to the Enterobacteriaceae bacterial family, based on the coupling of streptavidin-peroxidase to biotinylated lacZ gene target sequences, has been developed. A biotinylated 25-mer capture probe was attached to streptavidin-modified magnetic beads and hybridization with the biotinylated target was allowed to proceed. Then, a streptavidin-peroxidase polymer was attached to the biotinylated target, and the resulting modified magnetic beads were captured by a magnetic field on the surface of tetrathiafulvalene (TTF) modified gold screen-printed electrodes (Au/SPEs). The amperometric response obtained at -0.15 V after the addition of hydrogen peroxide was used to detect the hybridization process. In order to improve the sensitivity of the determination and reduce the assay time, different variables of the assay protocol were optimized. A low detection limit (5.7 fmol) with good stability (RSD = 7.1%, n = 10) was obtained. The DNA nonspecific adsorption at the magnetic beads was negligible, the obtained results thus demonstrating the possibility to detect the hybridization event with great specificity and sensitivity. The developed method was used for the analysis of Escherichia coli DNA fragments (326 bases) in polymerase chain reaction (PCR) amplicons extracted from a cell culture. As low as 2.5 aM asymmetric PCR product could be detected with the developed methodology.